Deep vein thrombosis (DVT) has for long been under-diagnosed and ignored as one of the major causes of morbidity worldwide. Knowledge of the pathology and treatment of DVT has progressed many fold over the years. Inspite of it being common, knowledge of diagnosis and treatment of this potentially fatal condition remains limited. In this review article, we look at the DVT and the available options for diagnosis and treatment.
InTROdUcTIOn
The earliest case of deep vein thrombosis (DVT) was described by Sushruta in his book Sushruta Samhita around 600-900 BC. In 1856, German physician and pathologist Rudolf Virchow published what is referred to as Virchow's triad, the three major causes of thrombosis. The triad provides the theoretical framework for the current explanation of venous thrombosis.
There have been studies published from India [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] proving that venous thrombo embolism (VTE) is as common as it is in the West. The incidence is 17.46/10,000 admissions, [1] and is on the rise, attributed to an increased awareness amongst treating physicians. DVT is not uncommon in India.
By having a high index of suspicion and following a simple protocol we could make a difference in the lives of our patients by reducing the morbidity and mortality associated with DVT.
DVT and pulmonary embolism (PE) are the two main manifestations of VTE. It is well-established that anti-coagulation with Vitamin K antagonist (VKA) is the main-stay of treatment for DVT, after initial treatment with unfractionated heparin (UFH) or low molecular weight heparin (LMWH). However, in the light of emerging drugs like newer oral anticoagulants and new surgical options like catheter-directed thrombolysis (CDT), the therapeutic options have broadened. 
TeRMInOlOgY

clInIcAl FeATUReS
History A complete history should include age, surgical procedures, hospitalization, trauma, pregnancy, heart failure, and immobility, use of oral contraceptives or hormone replacement therapy as well as their obstetric history in women. The presence of recurrent fetal loss in the second or third trimester suggests the possible presence of an inherited thrombophilia or antiphospholipid antibodies. Collagen-vascular disease, myeloproliferative disease, atherosclerotic disease, or nephrotic syndrome and the use of drugs which can induce antiphospholipid antibodies such as hydralazine, procainamide, and phenothiazines should be ruled out. The patient should also be questioned about a history of cancer. Findings that may suggest an underlying malignancy are constitutional symptoms such as loss of appetite, weight loss, fatigue, pain, hematochezia, hemoptysis, and hematuria. A positive family history of VTE is particularly important since a well-documented history of VTE in one or more first-degree relatives under age fifty suggests the presence of a hereditary defect and/or an increased susceptibility for venous thromboembolic disease.
Physical examination
Unilateral edema or swelling with a difference in calf diameters, warmth, tenderness, erythema, and/or superficial venous dilation [ Figure 1 ]. The examination may reveal a palpable cord (reflecting a thrombosed vein), calf, or thigh pain The peripheral pulses must be documented to rule out venous gangrene and prevent compression related complications. The two often quoted signs of DVT; Homan's sign and Moses sign are considered of no diagnostic value as they are neither specific nor sensitive, hence unreliable.
PRedIcTIVe ScOReS: Well'S ScORe And cAPRInI ScORe
Validated prediction scores help to reliably predict the pretest probability of DVT which guides further management. Of the available predictions score for outpatients, the modified Wells score [ Table 1 ] seems to be most useful due to its reproducibility in predicting the pretest probability of DVT.
In patients undergoing general and abdominal-pelvic surgeries, the Caprini score [ Table 2 ] is used to assess the risk of DVT.
Interpretation of the Caprini risk score
The Caprini score is calculated by adding the scores of all factors present in the patient. The Caprini score is interpreted in the following way: [11] • Score 0-1: Low risk of VTE • Score 2: Moderate of VTE • Score 3-4: High risk of VTE • Score ≥5: Highest risk for VTE.
dIAgnOSIS OF deeP VeIn THROMbOSIS
A clinical suspicion of DVT is the first step toward establishing the diagnosis. A patient may be given a single dose of anticoagulation, if the clinical suspicion is high while waiting for further diagnostic studies. A positive noninvasive study with a compression ultrasound in patients with the first episode of DVT usually establishes the diagnosis, with a positive predictive value for compression ultrasonography of 94%. If the initial study is negative and the clinical suspicion of DVT is high, a repeat study should be obtained on day within 48 h. D-dimer level <500 ng/mL by ELISA in conjunction with a low clinical probability (i.e. Wells score) or other negative noninvasive tests may be useful in excluding DVT, without the need for ultrasound testing.
TReATMenT OF deeP VeIn THROMbOSIS
The primary objectives for treatment of a DVT include: 1. Prevent further clot extension 2. Prevent PE 3. Reduce the risk of the patient developing a postthrombotic syndrome 4. Reduce the risk of recurrence of DVT.
We present our protocol used for management of patients with acute DVT [ Figure 2 ]. Dosing requirements for LMWH are different for each LMWH product.
Treatment with LMWH, fondaparinux, or UFH should be continued for at least 3 days, and oral anti-coagulation with a VKA should be overlapped with LMWH, fondaparinux, or UFH for at least 3 days, till 2 consecutive INR values 2 days apart are between 2 and 3.
Warfarin should be initiated simultaneously with the heparin, at an initial oral dose of approximately 5 mg/day. In elderly patients and in those at high risk of bleeding or who are undernourished, debilitated, or have heart failure or liver disease, the starting dose should be reduced. [12] Oral anti-coagulation with a VKA should prolong the INR to a target range between 2.0 and 3.0.
A WORd OF cAUTIOn: HePARIn-IndUced THROMbOcYTOPenIA
For patients receiving UFH, ACCP guidelines [10] suggest that platelet counts be obtained regularly to monitor for the 
SPecIAl SUbSeT OF PATIenTS
Malignancy
For patients with malignancy and VTE, LMWH is the preferred anti-coagulant for long-term use. [13] Pregnancy LMWH is the preferred agent for long-term anti-coagulation in pregnant women with acute VTE, in the first trimester because of warfarin being associated with neural tube birth defects.
Renal failure
Intravenous (IV) UFH is the preferred anti-coagulant in those with severe renal failure and should be started at a lower dose as these patients are known to have platelet dysfunction.
Hemodynamic instability
IV-UFH is the preferred anti-coagulant in those who are hemodynamically unstable since thrombolysis, interventional procedure, or surgery may need to be considered in this population.
Extensive clot burden
IV-UFH is the preferred anti-coagulant for those patients with extensive DVT or with phlegmasia cerulea dolens or those with massive or submassive PE which is based upon an anticipated need for a procedural or surgical intervention.
Obesity or poor subcutaneous absorption
There is no preferred agent in patients who are obese. However, therapeutic anti-coagulation can be assured with IV-UFH. IV-UFH may also be an alternative to subcutaneous LMWH when subcutaneous absorption is potentially poor. LMWH if used should be used in divided doses.
Heparin: Induced thrombocytopenia
For patients with VTE and a diagnosis of HITS, anti-coagulation with heparin, including UFH and LMWH, is contraindicated. Anti-coagulation with a nonheparin 
cATHeTeR dIRecTed THROMbOlYSIS, SURgIcAl THROMbecTOMY
The use of thrombolytic agents, surgical thrombectomy, or percutaneous mechanical thrombectomy in the treatment of DVT must be individualized. ACCP 2016 places CDT for DVT as a Class 2b recommendation. [14] Centers in India with the expertise and availability of equipment needed have had good short-term outcomes. Long-term outcomes are awaited and need to be published. 
OUT-PATIenT TReATMenT OF deeP VeIn THROMbOSIS
The minimal requirements for outpatient treatment for patients with DVT include: 1. The patient is ambulatory, stable and with normal vital signs 2. There is a low risk of bleeding 3. Normal renal function 4. There is a system in place for the administration of heparin, appropriate monitoring and surveillance.
InFeRIOR VenA cAVAl FIlTeR
Inferior vena caval filter placement is recommended when there is a contraindication to, or a failure of, anti-coagulant therapy in an individual with, or at high risk for, proximal vein thrombosis or PE. It is also recommended in patients with recurrent thromboembolism despite adequate anti-coagulation. The use of temporary filters that can be retrieved once the patient can be anti-coagulated is encouraged.
neWeR/nOVel ORAl AnTI-cOAgUlAnTS
For most nonpregnant patients who do not have severe renal insufficiency (e.g., creatinine clearance <30 mL/min) or active cancer, we suggest the direct oral anti-coagulants-rivaroxaban, apixaban, edoxaban, or dabigatran, rather than warfarin and suggest warfarin rather than LMWH. While rivaroxaban and apixaban can be administered as monotherapy, edoxaban, and dabigatran are preferably administered following 5 days course of heparin. However, treatment with newer anti-coagulants is expensive and may place a large financial burden on the patient.
Typical initial doses in those with normal renal function are:
• Rivaroxaban -15 mg by mouth twice daily for 3 weeks followed by 20 mg once daily • Apixaban -10 mg twice daily for 7 days followed by 5 mg twice daily • Edoxaban -60 mg once daily • Dabigatran -150 mg twice daily.
dURATIOn OF THeRAPY FOR PROVOked deeP VeIn THROMbOSIS
Most patients with a first episode of proximal DVT (provoked or unprovoked) should receive anti-coagulation for a minimum of 3 months.
Extending anti-coagulation beyond 3 months is NOT routinely considered in patients who have a provoked DVT with the following: transient risk factors, assuming the risk factor is no longer present (e.g., surgery, cessation of hormonal therapy), isolated distal DVT, subsegmental or incidental PE, or those in whom the risk of bleeding is considered to be high.
lIFelOng AnTI-cOAgUlATIOn
Patients who should be considered as candidates for indefinite anticoagulation are recurrent VTE and diagnosed thrombophilia.
dIScHARge AdVIce
Despite prior concerns regarding the potential for embolization, early ambulation is safe in patients with acute DVT and should be encouraged as soon as is feasible. Adequate hydration and an active lifestyle including lifestyle modification to reduce modifiable risk factors of obesity is encouraged. Class 2 compression stockings should be started after anti-coagulant therapy, within 2 weeks of the diagnosis, and continued for at least 1 year.
SUMMARY
• A treating doctor should have a high index of suspicion when a patient presents with a recent onset swelling of the limb/s or develops breathlessness in the ward • Anti-coagulation is the main-stay of treatment of VTE • UFH or LMWH can be used based on treating doctor's choice and keeping in mind the cost of LMWH versus the cost of regular activated partial thromboplastin time testing • CDT should only be done in centres with the facilities and experience • Increased awareness of prophylaxis for VTE will decrease the incidence of VTE and "sudden deaths" in hospitals.
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